What is claimed is: 

1 . A voltage generating circuit having a boosting circuit 
for generating a higher voltage than a power source voltage, 
and a reference voltage generating circuit for generating a 
reference voltage, a desired voltage being generated on the basis 
of the reference voltage, comprising: 

a voltage variation detecting circuit having a first input 
connected to the output of the boosting circuit, a second input 
connected to the power source, and a third input connected to 
the ground, reference current equivalent to current occurring 
due to the potential difference between the first input and the 
second input being made to flow into the third input to thereby 
generate a control voltage at a first output; 

a differential amplifier circuit for comparing the 
control voltage and the reference voltage; and 

a clamp circuit for extracting current from the 
output of the boosting circuit in accordance with the output 
of the differential amplifier circuit to control the output 
voltage of the boosting circuit. 

2. A voltage generating circuit having a boosting circuit 
for generating a higher voltage than a power source voltage, 
and a reference voltage generating circuit for generating a 
reference voltage, a desired voltage being generated on the basis 
of the reference voltage, comprising: 
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a reference voltage switching circuit for carrying out 
a switching operation between the power source voltage and the 
ground voltage in accordance with a reference voltage switching 
signal; 

a voltage variation detecting circuit having a first input 
connected to the output of the boosting circuit, a second input 
connected to the output of the reference voltage switching circuit , 
and a third input connected to the ground, reference current 
equivalent to current occurring due to the potential difference 
between the first input and the second input being made to flow 
into the third input to thereby generate a control voltage at 
a first output; 

a differential amplifier circuit for comparing the control 
voltage and the reference voltage; and 

a clamp circuit for extracting current from the output 
of the boosting circuit in accordance with the output of the 
differential amplifier circuit to control the output voltage 
of the boosting circuit. 

3. voltage generating circuit having a boosting circuit for 

generating a higher voltage than a power source voltage, and 
a reference voltage generating circuit for generating a reference 
voltage, a desired voltage being generated on the basis of the 
reference voltage, comprising: 

an external voltage applying circuit for carrying out a 
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switching operation between an external applied voltage and the 
power source voltage and outputting the switched one; 

a voltage variation detecting circuit having a first input 
connected to the output of the boosting circuit, a second input 
connected to the output of the reference voltage switching circuit, 
and a third input connected to the ground, reference current 
equivalent to current occurring due to the potential difference 
between the first input and the second input being made to flow 
into the third input to thereby generate a control voltage at 
a first output; 

a differential amplifier circuit for comparing the control 
voltage and the reference voltage; and 

a clamp circuit for extracting current from the output 
of the boosting circuit in accordance with the output of the 
differential amplifier circuit to control the output voltage 
of the boosting circuit. 

4. A voltage generating circuit having a boosting circuit 
for generating a higher voltage than a power source voltage, 
and a reference voltage generating circuit for generating a 
reference voltage, a desired voltage being generated on the basis 
of the reference voltage, characterized by comprising: 

a voltage variation detecting circuit having a first input 
connected to the output of the boosting circuit, a second input 
connected to the power source, and a third input connected to 
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the ground, reference current equivalent to current occurring 
due to the potential difference between the first input and the 
second input being made to flow into the third input to thereby 
generate a control voltage at a first output; 

first switchingmeans for receiving a set voltage switching 
signal, carrying out a switching operation between the first 
input and the ground voltage and outputting the switched one; 

second switching means connected between two terminals 
of the first input and the second input and switching the potential 
difference between the first input and the second input in 
accordance with the output voltage of the first switchingmeans; 

a differential amplifier circuit for comparing the control 
voltage and the reference voltage; and 

a clamp circuit for extracting current from the output 
of the boosting circuit in accordance with the output of the 
differential amplifier circuit to control the output voltage 
of the boosting circuit. 
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A voltage generating circuit having a boosting circuit 
for generating a higher voltage than a power source voltage, 
and a reference voltage generating circuit for generating a 
reference voltage, a desired voltage being generated on the basis 
of the reference voltage, comprising: 

a voltage variation detecting circuit having a first input 
connected to the output of the boosting circuit, a second input 
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connected to the power source, and a third input connected to 
the ground, reference current being generated by a voltage applied 
to a fourth input so as to keep a constant current ratio to current 
occurring due to the potential difference between the first input 
and the second input, and being made to flow into the third input 
to thereby generate a control voltage at a first output; 

first switching means for receiving a set voltage switching 
signal, carrying out a switching operation between the first 
input and the ground voltage and outputting the switched one/ 
second switching means connected between two terminals 
of the first input and the second input and switching the potential 
difference between the first input and the second input in 
accordance with the output voltage of the first switching means/ 
third switching means connected to the output of the first 
switching means, switching any voltage between the first input 
and the second input or the ground voltage in accordance with 
the set voltage switching signal and applying the switching result 
to the fourth input; 

a differential amplifier circuit for comparing the control 
voltage and the reference voltage; and 

a clamp circuit for extracting current from the output 
of the boosting circuit in accordance with the output of the 
differential amplifier circuit to control the output voltage 
of the boosting circuit. 

6. The voltage generating circuit according to any one of 
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claims 1 to 5, wherein said clamp circuit has a first conduction 
type transistor having a source connected to the output of the 
boosting circuit, a gate connected to the output of the 
differential amplifier circuit and a drain connected to the power 
source or the ground, and the differential amplifier circuit 
is supplied with the output voltage of the boosting circuit, 
compares the control voltage and the reference voltage and carries 
out differential amplification with the output voltage of the 
boosting circuit. 



7. The voltage generating circuit according to any one of 
claims 1 to 5, wherein the clamp circuit comprises a first 
conduction type first transistor having a source connected to 
the output of the boosting circuit, and a gate and a drain that 
are connected to a first terminal, a first conduction type second 
transistor having a source connected to the output of the boosting 
circuit, a gate connected to the first terminal and a drain 
connected to the power source or the ground, and a second conduction 
type transistor connected between the first terminal and the 
ground andhaving a gate connected to the output of the differential 
amplifier circuit, and said differential amplifier circuit is 
supplied with the output voltage of the boosting circuit, compares 
the control voltage and the reference voltage and carries out 
differential amplification with the power source voltage. 
8. A voltage generating circuit having a boosting circuit 
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for generating a voltage higher than a power source voltage and 
a reference voltage generating circuit for generating a reference 
voltage, a desired voltage being generated on the basis of the 
reference voltage, characterized by comprising: 

a level shift circuit for receiving an output voltage of 
the boosting circuit to level-shift the voltage and outputting 
the voltage thus level-shifted; 

a voltage variation detecting circuit having a first input 
connected to the output of the level shift circuit, a second 
input connected to the power source and a third input connected 
to the ground, reference current equivalent to current occurring 
due to the potential difference between the first input and the 
second input being made to flow into the third input to generate 
a control voltage at a first output; and 

a differential amplifier circuit for comparing the control 
voltage and the reference voltage to control the level shift 
circuit, and outputting a desired voltage as the output of the 
level shift circuit. 

9. The voltage generating circuit according to claim 8, 

further comprising: 

first switching means for receiving a set voltage switching 
signal, carrying out a switching operation between the first 
input and the ground voltage and outputting the switched one; 
and 
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second switching means connected between the first input 
and the second input for switching the potential difference 
between the first input and the second input in accordance with 
the output voltage of the first switching means. 

10. The voltage generating circuit according to claim 8, 
further comprising: 

a voltage variation detecting circuit having a first input 
connected to the output of the level shift circuit, a second 
input connected to the power source, a third input connected 
to the ground and a fourth input , reference current being generated 
by a voltage applied to the fourth input so as to keep a constant 
current ratio to current occurring due to the potential difference 
between the first input and the second input, and the reference 
current being made to flow into the third input to generate a 
control voltage at a first output; 

first switching means for receiving a set voltage switching 
signal, carrying out a switching operation between the first 
input and the ground voltage and output ting the switched one; 

second switching means connected between the first input 
and the second input for switching the potential difference 
between the first input and the second input in accordance with 
the output voltage of the first switching means; and 

third switching means connected to the output of the first 
switching means for switching to any voltage between the first 
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input and the second input or the ground voltage and applying 
the switched voltage to the fourth input. 



11. The voltage generating circuit according to any one of 
claims 8 to 10, wherein the level shift has a first conduction 
type transistor having a source connected to the output of the 
boosting circuit, a gate connected to the output of the 
differential amplifier circuit and a drain connected to the output 
of the level shift circuit, and the differential amplifier circuit 
is supplied with an output voltage of the boosting circuit, 
comparing the control voltage and the reference voltage and 
carrying out differential amplification on the basis of the output 
voltage of the boosting circuit. 

12. The voltage generating circuit according to any one of 
claims 8 to 10, wherein the level shift circuit comprises: 

a first conduction type first transistor having a source 
connected to the output of the boosting circuit and a gate and 
a drain that are connected to a first terminal; and 

a first conduction type second transistor having a source 
connected to the output of the boosting circuit, a gate connected 
to the first terminal and a drain connected to the output of 
the level shift circuit; and a second conduction type transistor 
connected between the first terminal and having a gate connected 
to the output of the differential amplifier circuit, and the 
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differential ai^lif ier circuit is supplied with the power source 
voltage, comparing the control voltage and the reference voltage 
and carrying out differential the differential amplification 
by the power source voltage. 

13. The voltage generating circuit according to any one of 

claims 4, 5, 11 and 12, further comprising 

a reference voltage switching circuit for carrying out 
a switching operation between the power source voltage and the 
ground voltage in accordance with a reference voltage switching , 
signal, 

"herein the second input is connected to the output of 
the reference voltage switching circuit. 

14. The voltage generating circuit according to any one of 
claims 4, 5, 11 and 12, further comprising: 

a reference voltage generating circuit for generating a 
reference voltage on the basis of the power source voltage, and 
a reference voltage switching circuit for carrying out a switching 
operation between the power source voltage or the ground voltage 
and the reference voltage in accordance with a reference voltage 
switching signal. 

Wherein the second input is connected to the output of 
the reference voltage switching circuit. 



81 



15. The voltage generating circuit according to any one of 
Claims 1, 4. 5, 11 and 12, further comprising. 

a reference voltage generating circuit for generating a 
reference voltage froM the power source voltage, and 

a reference voltage switching circuit for selecting any 
one Of the power source voltage, the ground voltage and the 
reference voltage in accordance with a reference voltage 
switching signal. 

Wherein the second input is connected to the output of 
the reference voltage switching circuit. 

16. The voltage generating circuit according to any one of 
Claims 4, 5, 11 and 12, further comprising: 

an external voltage applying circuit for carrying out a 
switching operation between an external voltage and the power 
source voltage in accordance with an external voltage applying 
signal and outputting the switched one. 

Wherein the second input is connected to the output of 
the external voltage applying circuit. 



17. The voltage generating circuit according to any one of 
Claims 1, 4, 5, 11 and 12, further comprising an external voltage 
applying circuit for carrying out a switching operation between 
an external voltage and the ground voltage in accordance with 
an external voltage applying signal and outputting the switched 
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one. Wherein the second input is connected to the output of the 
external voltage applying circuit. 

17. The voltage generating circuit according to any one of 

claims 1, 4, 5, 11 and 12, further comprising: 
a reference voltage generating circuit for generating a reference 
voltage from the power source voltage, and 

an external voltage applying circuit for carrying out a 
switching operation between an external applied voltage and the 
reference voltage in accordance with an external voltage applying 
signal and outputting the switched one, 

wherein the second input is connected to the output of 
the external voltage applying circuit. 

18. The voltage generating circuit according to any one of 

Claims 2, 13, 1, and 15, further comprising: 

an external voltage applying circuit for receiving an 
external applied voltage and the output voltage of the reference 
voltage switching circuit, and switching and outputting the 
output voltage in accordance with an external voltage applying 
signal, 

wherein the second input is connected to the output of 
the external voltage applying circuit. 
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A voltage generating circuit having a negatively boosting 
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Circuit for generating a voltage lower than the ground voltage 
by using a power source voltage, and a reference vol tage generating 
Circuit for generating a reference voltage, a desired voltage 
being generated on the basis of the reference voltage, comprising: 
a voltage variation detecting circuit having a first input 
connected to the power source, a second input connected to the 
output of the negatively boosting circuit, and a third input 
connected to the ground, reference current equivalent to current 
occurring due to the potential difference between the first input 
and the second input being made to flow into the third input 
to generate a control voltage at a first output; 

a differential amplifier cl-ron-i t- -F/^v ^ 

i-iiiier circuit for comparing the control 

voltage and the reference voltage; and 

a clamp circuit for extracting current from the output 
of the negatively boosting circuit in accordance with the output 
of the differential amplifier circuit to control the output 
voltage of the negatively boosting circuit. 

21. The voltage generating circuit according to claim 20, 
wherein the clamp circuit comprises a second conduction type 
transistor having a source and a substrate that are connected 
to the output Of the negatively boosting circuit, a gate connected 
to the output Of the differential amplifier circuit and a drain 
connected to the power source or the ground, and the differential 
amplifier circuit is supplied with the power source voltage and 
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the output voltage of the negatively boosting circuit, compares 
the control voltage and the reference voltage with each other 
and carries out differential amplification on the basis of the 

power source voltage and the output voltage of the negatively 

boos.ting circuit. 

22. The voltage generating circuit according to claim 20, 
wherein said clamp circuit comprises: 

a second conduction type first transistor having a source 
and a substrate that are connected to the output of the negatively 
boosting Circuit, and a gate and a drain that are connected to 
a first terminal; 

a second conduction type second transistor having a source 
and a substrate that are connected to the output of the negatively 
boosting circuit; and 

a first conduction type transistor connected between the 
power source and the first terminal and having a gate connected 
to the output of the differential amplifier circuit, and said 
differential amplifier circuit is supplied with the power source 
voltage and the ground voltage, compares the control voltage 
and the reference voltage with each other and carries out 
differential amplification on the basis of the power source 
voltage and the ground voltage. 



23, 



A voltage generating circuit having a negatively boosting 



85 



circuit for generating a voltage lower than the ground voltage 
by using apower source voltage, and a reference voltage generating 
circuit for generating a reference voltage, a desired voltage 
being generated on the basis of the reference voltage, comprising : 
a level shift circuit for receiving an output voltage of 
the negatively boosting circuit, and outputting a level-shifted 
voltage; 

a voltage variation detecting circuit having a first input 
connected to the power source, a second input connected to the 
output of the negatively boosting circuit, and a third input 
connected to the ground, reference current equivalent to current 
occurring due to the potential difference between the first input 
and the second input being made to flow into the third input 
to generate a control voltage at a first output; and 

a differential amplifier circuit for comparing the. control 
voltage and the reference voltage to control the level shift 
circuit, and outputting a desired negative voltage at the output 
of the level shift circuit. 

24 . A voltage generating circuit having a reference voltage 
generating circuit for generating a reference voltage and a 
voltage generating circuit for generating a desired voltage on 
the basis of the reference voltage, comprising: 

a level shift circuit for receiving a ground voltage and 
outputting a level-shifted voltage; 
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a voxtage variation detecting circuit having a first input 
connected to the power source, a second input connected to the 
output Of the negatively boosting circuit, and a third input 
connected to the ground, reference current equivalent to current 
occurring due to the potential difference between the first input 
and the second input being „ade to flow Into the third input 
to generate a control voltage at a first output; and 

adifferentialaaplifiercircuithaving^eansforco^paring 
the control voltage and the reference voltage to control the 
level Shift circuit so that a voltage dropped fro„ a desired 
power source voltage is output fron, the output of the level shift 

circuit is output. 

25. The voltage generating circuit according to clai,. 23 
wherein the level shift circuit has a second conduction type 
transistor having a source and a substrate that are connected 
to the output Of the negatively boosting circuit, a gate connected 
to the output Of the differential a^lifier circuit and a drain 
connected to the output of the level shift circuit, and the 
differential amplifier circuit is suppliedwith the power source 
voltage and the output voltage of the negatively boosting circuit 
compares the control voltage and the reference voltage andcarries 
out differential amplification on the basis of the power source 
voltage and the output voltage of the negatively boosting circuit . 
26. The voltage generating circuit according to clai- 23, 
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wherein the level shift circuit comprises 

a second conduction type first transistor having a source 

and a substrate that are connected to the output of the negatively 
boosting Circuit, and a gate and a drain that are connected to 
a first terminal, 

a second conduction type second transistor having a source 
and a substrate that are connected to the output of the negatively 
boosting Circuit, a gate connected to the first terminal and 
a drain connected to the output of the level shift circuit, and 
a first conduction type transistor that is connected 
between the power source and the first terminal and has a gate 
connected to the output of the differential amplifier circuit 

Wherein the differential amplifier circuit is supplied 
With the power source voltage and the ground voltage, compares 
the control voltage and reference voltage and carries out 

differential amplification on the basis ^„ 

•-as oasis of the power source 

voltage and the ground voltage. 

27 . The voltage generating circuit according to any one of 
Claims 20 to 26, further comprising: 

first switchingmeans for receiving a set voltage switching 
signal and carrying to a switching operation between the power 
source voltage and the voltage of the second input and outputting 
the switched one; and 

second switching means connected between two terminals 
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between the ,.rst input an. the .econ. .np.t, ana switching the 
potential di«e«nce between the .i.^t input an. the secon. input 
in acccaance with the output of the ti.st .witching „ea„s. 

. The voltage generating circuit according to any one o. 

claims 20 to 27 f^m-i-v,,^^ 

turther comprising; 

a reference voltage switching circuit for any two voltage, 
or three voltages of the power source voltage, the reference 

voltage and any referencf^ \rr^i^^^ 

erenoe voltage generated by the power source 

voltage on the basis of a reference voltage switching signal; 

Wherein the first input is connected to the output of the 
reference voltage switching circuit. 

29. The voltage generating circuit according to any one of 
claims 20 to 27, further con«,rising.- 

an external voltage applying circuit having .eans for 
carrying out a switching operation between an external applied 

voltage and the power source voltaae . ^ 

voitage, the reference voltage or 
any reference voltage generated hw i-u 

generated by the power source voltage, 

wherein the first inrm*- -i ^ 

tirst input xs connected to the output of the 

external voltage applying circuit. 

30- The voltage generating circuit according to claim 28, 
further comprising; 

an external voltage applying circuit for receiving an 
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external applied voltage and the output voltage of the reference 
voltage switching circuit, carrying out a switching operation 
between the external applied voltage and the output voltage of 
the reference voltage switching circuit in accordance with an 
external voltage applying signal and outputting the switched 
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"herein the first input is connected to the output of the 
external voltage applying circuit. 

31. The voltage generating circuit according to clai™ 28 or 
29, whereina voltagehavingthe sa^e voltage level as the reference 
voltage can be applied by a voltage follower circuit. 

32. The voltage generating circuit according to any one of 
clai„3 1 to 4, a, s, 20, 21, and 2. to 27, wherein the voltage 
variation detecting circuit comprises: 

a current mirror circuit having a first intermediate node 
connected between the first input and the second input, and the 
first output connected between the first input and the third 
input, reference current equivalent to current occurring due 
to the potential difference between the first input and the second 
rnput being made to flow from the first input to the first output 
by detecting the voltage at the first intermediate node; 

resistance means connected between the first intermediate 
node and the second input; and 
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a control voltage generating circuit that is connected 
between the firat output and the third input, and generates the 
control vol tage at the f irs t output by making the reference current 
flow therethrough. 



33. 



The voltage generating circuit according to clai» 5 or 
10, Wherein the voltage variation detecting circuit comprisea: 
a current mirror circuit having a first intermediate node 
connected between the firat input and the second input, and the 
first output connected between the first input and the third 
input, reference current that is kept to have a fixed current 
ratio to current occurring due to thepotential difference between 
the first input and the second input being made to flow from 
the first input to the first output by the voltage applied to 
the fourth input; 

resistance means connected between the first intermediate 
node and the second input; and 

a control voltage generating circuit that is connected 
between the first output and the third input and generates the 
control voltage at the first output bymaking the reference current 

flow therethrough. 

34 . The voltage generating circuit according to claim 32 or 
33, wherein the resistance means has plural resistors that are 
connected to one another in series between the first intermediate 
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node and the second input. 

35. The voltage generating circuit according to ciai» 32 or 
33. Wherein the resistance ™ea„s has plural first conduction 
type tenth transistors that are connected to one another in series 
between the first intermediate node and the second input so that 
a gate and a drain are connected to each other and a substrate 
and a source are connected to each other. 

36. The voltage generating circuit according to claim 32 or 
33, Wherein the control voltage generating circuit has plural 
resistors that are connected to one another in series between 
the first output and the third input. 

37 . The voltage generating circuit according to claim 32 or 
33, Wherein the control voltage generating circuit has one or 
ncre first conduction type tenth transistors that are connected 
to one another in series between the first output and the third 
input so that a gate and a drain are connected to each other 
and a source and a substrate are connected to each other. 

38. The voltage generating circuit according to claim 32, 
Wherein the current mirror circuit comprises: 

a first conduction type eleventh transistor having a 
source connected to the first input, and a gate and a drain 
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connected to the f i r«!^ ■!r,4- 

o cne tirst intermediate node; and 

a first conduction type twelfi-h • ^ 

ype twelfth transistor having a source 

connected to the firc;i- 4. 

first input, a gats connected to the first 

intermediate node and a drain connected to the fi..t output. 

39. The voltage generating circuit according to ciain 32, 
wherein the current mirror comprises: 

Plural resistors connected to one another in series between 
the first input and the first intermediate node; and 

a first conduction tvpe thirteenth transistor having a 
source connected to the first input, a gate connected to the 
first intermediate node and a drain connected to the first output. 

the voltage generating circuit according to claim 32, 
"herein the current mirror circuit comprises: 

a first conduction type eleventh transistor having a source 

connected to the first intermediate node; 

a first conduction type twelfth transistor having a source 

connected to the first input ^ ^^-h 

mput, a gate connected to the first 

intermediate node and a drain connected to ^h. 

nnected to the second intermediate 

node; and 

a first conduction type thirteenth transistor having a 
source connected to the second intermediate node, a gate connected 
to any terminal of the resistance means, and a drain connected 
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to the first output. 



«. The voltage generating circuit according to clai. 32, 
"herein the current mirror circuit comprises: 

Plural resistors that are connected to one another in series 
between the «rst input and the first intermediate node.- 

a first conduction type twelfth transistor having a source 
connected to the first input, a gate connected to the intermediate 
node and a drain connected to the second intermediate node; and 
a first conduction type thirteenth transistor having a 
source connected to the second intermediate node, a gate connected 

to any terminal of the re<! i <?i-=ir,^^ 

tiie resistance means and a drain connected 

to the first output. 

^2. The voltage generating circuit according to claim 33, 
Wherein the current mirror circuit comprises: 

a first conduction type eleventh transistor having a source 

connected to the first intermediate node,- 

a first conduction type twelfth transistor having a source 

connected to the fircih ir.r^i,*. 

fte first input, a gate connected to the first 

intermediate node and a drain connected to hh« . 

wnnecced to the second intermediate 

node; and 

a first conduction type thirteenth transistor having a 
source connected to the second intermediate node, a gate connected 
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to the fourth input and a drain connected to the first output. 

43. The voltage generating circuit according to claim 33, 
wherein the current mirror circuit comprises: 

plural resistors connected to one another in series between 
the first input and the first intermediate node; 

a first conduction type twelfth transistor having a source 
connected to the first input, a gate connected to the first 
intermediate node and a drain connected to the second intermediate 
node; and 

a first conduction type thirteenth transistor having a 
source connected to the second inter^ediatenode, a gate connected 
to the fourth input and a drain connected to the first output. 

44. A voltage generating circuit having a boosting circuit 
for generating a voltage higher than a power source voltage, 
a negatively boosting circuit for generating a voltage lower 
than the ground voltage by using the power source voltage, and 
a reference voltage generating circuit for generating a reference 
voltage, a desired voltage being generated on the basis of the 
reference voltage, comprising: 

a first external voltage applying circuit having means 
for carrying out a swi tching operation between an external applied 
voltage and the power source voltage in accordance with a first 
external voltage applying signal; 



95 



a first voxtage variation detecting circuit that has an 
eleventh input connected to the output of the boosting circuit 
a twelfth input connected to the output of the «rst external 
voltage applying circuit, and a thirteenth input connected to 
the ground, and generates a first control voltage at a first 
output; 

a first differential amplifying circuit fnr^ 

j^j-iiy uj-rcuit for comparing the 

first control voltage and the reference voltage; 

a first cla^p circuit for controlling the output voltage 
of the boosting circuit in accordance with the output o. the 
first differential amplifying circuit; 

a second external voltage applying circuit having means 
for carrying out a switching operation between the external 
applied voltage and the power source voltage in accordance with 
a second external voltage applied signal; 

a third voltage variation detecting circuit that has a 
thirty first input connected to the power source, a thirty second 
.nput connected to the output of the negatively boosting circuit 
and a thirty third input connected to the ground, and generates 
a third control voltage at a third output; 

a third differential a^lifie. circuit for comparing the 
third control voltage and the reference voltage; and 

a second clamp for controlling the output voltage of the 
negatively boosting circuit in accordance with the output of 
the third differential amplifier circuit. 



4S. A voltage generating circuit having a boosting circuit 
for generating a voltage higher than a power source voltage 
a negatively boosting circuit for generating a voltage lower 
than the ground voltage by using the power source voltage, and 
a reference voltage generating circuit for generating a reference 
voltage, a desired voltage being generated on the basis of the 
reference voltage, comprising: 

a first external voltage applying circuit having „eans 

forcarryingoutaswitchingoperationbetweenanexternalapplied 

voltage and the power source voltage in accorH=.„,. ■ ... 

^ayti in accordance with a first 

external voltage applying signal; 

a first voltage variation detecting circuit that has an 

eleventh input connected to the output of the boosting circuit 
a twelfth input connected to the output of the first external 
voltage applying circuit, and a thirteenth input connected to 
the ground, and generates a first control voltage at a first 
output; 

a first differential amplifying circuit for comparing the 
first control voltage and the reference voltage; 

a first clan^ circuit for controlling the output voltage 
Of the boosting circuit in accordance with the output of the 
first differential amplifying circuit; ' 

a first level shift circuit for receiving the output voltage 
Of the boosting circuit and outputtin, a level-shifted voltage; 
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a second voltage variation detecting circuit that has a 
twenty first input connected to the output o, the .irst level 
Shift circuit, a twenty second input connected to the power source 

and a twenty third input connected to the <rro„nH 

=u CO cne ground, and generates 

a second control voltage at a second output; 

a second differential amplifier circuit having „eans for 
comparing the second control voltage and the reference voltage 
With each other and control the first level shift circuit so 

that a desired voltage is outout fr-om i-k 

i> output from the output of the first 

level shift circuit; 

a second external voltage applying ^^^^^ 
for carrying out a switching operation between the external 
applied voltage and the power source voltage In accordance with 
a second external voltage applying signal, 

a third voltage variation detecting circuit that has a 
thirty first Input connected to the power source, a thirty second 
input connected to the output of the negatively boosting circuit 
and a thirty third Input connected to the ground, and generates 
a third control voltage at a third output; 

a third differential aniplifier rAr-^^t t 

Viiiier Circuit for comparing the 

third control voltage and the reference voltage; 

a second cla»p for controlling the output voltage of the 
negatively boosting circuit in accordance with the output of 
the third differential aiupllfier circuit; 

a second level shift cirr-.iif r 

lit circuit for receiving the output 
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voltage Of t.e negatively boo.tin, circuit and outputting a 
level-shifted voltage; 

a fourth voltage variation detecting circuit that has a 
forty first input connected to the power source, a forty second 
input connected to the output of the second level shift circuit 
and a forty third input connected to the ground and generates 
a fourth control voltage at a fourth output; and 

a fourth dif ferential amplifier circuit having .eans for 
co^aring the fourth control voltage and the reference voltage 
with each other and controlling the second level shift circuit 
so that a desired negative voltage is output fro» the output 
Of the second level shift circuit. 

^6. . The voltage generating circuit according to clai. or 
45. Wherein the reference voltage generating circuit has a 
reference voltage generating unit for generating a reference 
voltage, and a tri^nlng circuit unit for receiving a trl^ng 
Signal and changing the voltage level of the reference voltage 
to generate a reference voltage. 

47. The voltage generating circuit according to clai™ 4. or 
45. Wherein the reference voltage generating circuit has a 
reference voltage generating unit for generating a reference 
voltage and a tricing circuit unit having „eans for receiving 
a tricing signal and changing the voltage lev.l of the reference 
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voltage to generate a referenr*^ .r^n- 

rererence voltage, and said voltage 

generating circuit further comprises: 

a third level shift ri rr-n-i i- -f^ 

snirt circuit for receiving the ground voltage 

and outputting a level-shifted voltage; 

a fifth voltage variation detecting circuit that ha. a 
f.fty first input connected to the power .ource, a fifty second 
input connected to the output of the third level shift circuit 
and a fifty third input connected to the ground and generate! 
a fifth control voltage at a fifth output; and 

a fifth differential a^npli.,.. ^^^^^^^^^ 
fifth control voltage and the reference voltage and controlling 
the third level shift circuit so that a voltage dropped fro™ 
the power source voltage hetween the power source voltage and 
the ground voltage is output fro. the output of the third level 
Shift 
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